In this paper, we investigate the Hyers-Ulam stability of the additive-quadratic functional equation
Introduction
The concept of stability of a functional equation arises when one replaces a functional equation by an inequality which acts as a perturbation of the equation. The first stability problem concerning group homomorphisms was raised by Ulam The stability of the mixed functional equation
was investigated by Najati and Rassias [] . The theory of random normed spaces (RN-spaces) is important as a generalization of the deterministic result of linear normed spaces and also in the study of random operator equations. The RN-spaces may also provide us with the appropriate tools to study the geometry of nuclear physics and have important application in quantum particle physics. In this paper, we prove the Hyers-Ulam stability of the additive and quadratic functional equation (.) in intuitionistic random spaces.
Preliminaries
We start our work with the following notion of intuitionistic random normed spaces. In the sequel, we adopt the usual terminology, notations and conventions of the theory of intuitionistic Menger probabilistic normed spaces as in [] and [-] .
A measure distribution function is a function μ : R → [, ], which is left continuous on R, non-decreasing, inf t∈R μ(t) =  and sup t∈R μ(t) = .
We denote by D the family of all measure distribution functions, and by H a special element of D defined by
If X is a nonempty set, then μ : X → D is called a probabilistic measure on X and μ(x) is denoted by μ x .
A non-measure distribution function is a function ν : R → [, ], which is right continuous on R, non-increasing, inf t∈R ν(t) =  and sup t∈R ν(t) = .
We denote by B the family of all non-measure distribution functions, and by G a special element of B defined by
If X is a nonempty set, then ν : X → B is called a probabilistic non-measure on X and ν(x) is denoted by ν x . http://www.advancesindifferenceequations.com/content/2012/1/152 
By use of the lattice (L * , ≤ L * ), these definitions can be straightforwardly extended.
fying the following conditions: 
Now, we define a sequence ϒ n recursively by ϒ  = ϒ as
for all
Recall that if ϒ is a t-norm and {x
A negator on L * is any decreasing mapping Definition . [] . Let μ and ν be measure and non-measure distribution functions from X × (, +∞) to [, ] such that μ x (t) + ν x (t) ≤  for all x ∈ X and all t > . The triple (X, μ,ν , ϒ) is said to be an intuitionistic random normed space (briefly IRN-space) if X is a vector space, ϒ is a continuous t-representable, and μ,ν : X × (, +∞) → L * is a mapping such that the following conditions hold for all x, y ∈ X and all t, s ≥ :
In this case, μ,ν is called an intuitionistic random norm. Here, μ,ν (x, t) = (μ x (t), ν x (t)).
This space is called the induced IRN-space. From now on, let X be a linear space and (Y , μ,ν , ϒ) be a complete IRN-space. For convenience, we use the following abbreviation for a given mapping f : X → Y :
for all x  , . . . , x n ∈ X, where n ≥  is a fixed integer.
Results in intuitionistic random spaces
In the following theorem, we prove the Hyers-Ulam stability of the functional equation (.) in IRN-spaces for quadratic mappings.
by ζ x  ,...,x n and (ξ x  ,...,x n (t), ζ x  ,...,x n (t)) is denoted by ξ ,ζ (x  , . . . , x n , t)) be mappings such that
for all x  , . . . , x n ∈ X and all t > , and
for all x ∈ X and all t > . Suppose that an even mapping f : X → Y with f () =  satisfies the inequality
for all x  , . . . , x n ∈ X and all t > . Then there exists a unique quadratic mapping Q : X → Y such that
for all x ∈ X and all t > , where
Proof Letting x  = nx  and x i = nx  (i = , . . . , n) in (.) and using the evenness of f , we get
for all x  , x  ∈ X and all t > . Interchanging x  with x  in (.) and using the evenness of f , we get
for all x  , x  ∈ X and all t > . It follows from (.) and (.) that
for all x  , x  ∈ X and all t > . Setting x  = nx  , x  = -nx  and x i =  (i = , . . . , n) in (.) and using the evenness of f , we get
for all x  , x  ∈ X and all t > . So it follows from (.) and (.) that
for all x  , x  ∈ X and all t > . So
for all x ∈ X and all t > . Putting x  = nx and x i =  (i = , . . . , n) in (.), we obtain
for all x ∈ X and all t > . It follows from (.) and (.) that
for all x ∈ X and all t > . Letting x  = -(n -)x  in (.) and replacing x  by
x n in the obtained inequality, we get
for all x ∈ X and all t > . It follows from (.) and (.) that
for all x ∈ X and all t > . Applying (.) and (.), we get
for all x ∈ X and all t > . Setting x  = x  = nx and
for all x ∈ X and all t > . It follows from (.) and (.) that
for all x ∈ X and all t > . It follows from (.) that
for all x ∈ X and all t > , which implies that
for all x ∈ X, all t >  and all k ∈ N. It follows from (.) and (IRN  ) that 
for all x ∈ X and all t > . Thus
for all x ∈ X and all t > . In order to prove the convergence of the sequence {
 m }, we replace x with  m x in (.) to find that
for all x ∈ X and all t > . Since the right-hand side of the inequality (.) tends to  L * as m and m tend to infinity, the sequence {
 m } is a Cauchy sequence. Therefore, one can define the mapping Q :
for all x  , . . . , x n ∈ X and all t > . By letting m → ∞ in (.), we find that μ,ν ( Q(x  , . . . , 
for all x ∈ X and all t > . By letting m → ∞ in (.), we find that Q = Q . 
Corollary . Let
for all x ∈ X and all t > , then there exists a unique quadratic mapping Q : X → Y such that
Proof Let ξ ,ζ (x  , . . . , x n , t) = μ ,ν (x  + · · · + x n , t). Then the corollary follows immediately from Theorem .. Now, we prove the Hyers-Ulam stability of the functional equation (.) in IRN-spaces for additive mappings.
for all x ∈ X and all t > . Suppose that an odd mapping f : X → Y satisfies (.) for all x  , . . . , x n ∈ X and all t > . Then there exists a unique additive mapping A : X → Y such that
Proof Letting x  = nx  and x i = nx  (i = , . . . , n) in (.) and using the oddness of f , we get
for all x  , x  ∈ X and all t > . Interchanging x  with x  in (.) and using the oddness of f , we get
for all x  , x  ∈ X and all t > . It follows from (.) and (.) that
for all x  , x  ∈ X and all t > . Setting x  = nx  , x  = -nx  and x i =  (i = , . . . , n) in (.) and using the oddness of f , we get
for all x  , x  ∈ X and all t > . It follows from (.) and (.) that
for all x  , x  ∈ X and all t > . Putting x  = n(x  -x  ) and x i =  (i = , . . . , n) in (.), we obtain
for all x  , x  ∈ X and all t > . It follows from (.) and (.) that
for all x  , x  ∈ X and all t > . Replacing x  and x  by
x n and -x n in (.), respectively, we obtain
for all x ∈ X and all t > . Therefore,
for all x ∈ X, t >  and k ∈ N. It follows from (.) and (IRN  ) that
and
 m }, we replace x with  m x in (.) to find that
for all x ∈ X and all t > . Since the right-hand side of the inequality (.) tends to  L * as m and m tend to infinity, the sequence { 
for all x  , . . . , x n ∈ X and all t > . By letting m → ∞ in (.), we find that μ,ν ( A(x  , . . . , 
for all x ∈ X and all t > , then there exists a unique additive mapping A : X → Y such that
The main result of this paper is the following: 
Then f e () = , f e (-x) = f e (x) and 
